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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September
3, 1964) and related acts require the U.S. Geological
Survey and the U.S. Bureau of Mines to survey certain
areas on Federal lands to detemine the mineral
values, if any, that may be present. Results must be
made available to the public and be submitted to the
President and the Congress. This report presents the
results of a geochemical survey of the Chugach
National Forest, Alaska, which includes (1) the Nellie
Juan-College Fiord Wilderness Study Area (Public Law
96-487, December 2, 1980); (2) those areas designated
Roadless Area and classified for further planning
during the Second Roadless Area Review and Evaluation
(RARE II) by the U.S. Forest Service, January 1979;
(3) Roadless Areas classified as nonwilderness; (4)
national forest lands additions (under ANILCA, 1980);
and (5) proposed State lands within the Chugach
National Forest.

INTRODUCTION

A geochemical reconnaissance survey of the
Chugach National Forest, south-central Alaska, was
conducted between 1980 and 1982. The study area lies
within the Kenai-Chugach Mountains and the Gulf of
Alaska coastal section of the Pacific Border Ranges
physiographic province. It is the second largest
national forest in the United States, roughly 9,000 sq
mi in area. This area encompasses Prince William
Sound, the largest Alaskan coastal embayment between
Cook Inlet to the west and Cape Spencer to the
southeast. Much of the region is covered by active
valley and tidewater glaciers. Mount Marcus Baker, at
13,176 ft, is the highest point in the national
forest. Most of the area is accessible only by

helicopter or on foot, though the extensive coastline
can be reached by boat.

This is one of a series of maps that show the
distribution of mineral occurrences within the Chugach
National Forest, Alaska. These include a map of
chalcopyrite data (this report); gold data (Tripp and
others, 1985); and barite, galena, and sphalerite data
(Goldfarb and others, 1985). The chalcopyrite data
may be used as a mineralogic aid in identifying broad
areas most favorable for the occurrence of Fe-Cu-In
massive sulfides. In the companion reports, the gold
data and the barite, galena, and sphalerite data may
aid in identifying broad areas most favorable for
occurrences of lode and placer gold and base-metal
veins, respectively. Pyrite and arsenopyrite,
commonly associated with numerous ore deposit types,
were observed in more than 50 percent of the heavy-
mineral-concentrate samples. But because these
minerals occur throughout much of the area, we did not
prepare a map showing their distribution.

GEOLOGIC SETTING

The geology of the Chugach National Forest is
dominated by two major 1ithologic units: the Valdez
Group (Late Cretaceous) and the Orca Group (Paleocene
and Eocene?) (Nelson, Dumoulin, and Miller, 1984),
The Valdez Group largely consists of rhythmically
interbedded graywacke, siltstone, mudstone, and rare
pebble conglomerate. Sedimentary structures
indicative of turbidites are present but are often
discontinuous due to later metamorphism and
deformation. The presence of bedded tuff, pillow
basalts, sheeted basalt dikes, gabbro, and
serpentinized dunite within the turbidite sequence
provides evidence of sea-floor volcanism simultaneous
with sedimentation. The Valdez Group was accreted to

the southern Alaskan continental margin by the end of
Cretaceous (Plafker and others, 1977) or by early
Tertiary (Tysdal and Case, 1979) time. It generally
is characterized by prehnite-pumpellyite to
medium-grade greenschist metamorphic facies.

The Valdez Group is bordered to the south by the
younger Orca Group. The Orca Group is also dominated
by interbedded graywacke and siltstone turbidite
facies and contains subordinate tholeiitic basalt.
The Orca Group is believed to have been accreted onto
the Valdez Group sometime during the Paleogene
(Winkler and Plafker, 1975; Plafker and others,
1977). A landward-dipping thrust, referred to as the
Contact fault system, separates the two subduction
complexes. Sediments of the Orca Group have been
generally metamorphosed to prehnite-pumpellyite to
low-grade greenschist facies.

Sedimentary rocks, in part younger than the Orca
Group, crop out in the southeastern part of the study
area. They represent sediment deposition in a
continental margin basin in which marine regression
and transgression took place during the middle Eocene
and into the late Miocene (Plafker, 1971; Winkler and
Plafker, 1981).

Two periods of anatectic plutonism closely
followed accretion and deformation of the Valdez and
Orca Groups. Plutonic bodies developed during both
events have intruded both the Valdez Group and the
Orca Group. The earliest event has been dated by K-Ar
methods as 50-53 m.y. in age (Plafker and Lanphere,
1974; Nelson, Dumoulin, and Miller, 1984). Biotite
granite, hornblende-biotite granite, granodiorite, and
tonalite produced during this episode make up a
portion of the Sanak-Baranof plutonic belt, which rims
the Gulf of Alaska (Hudson and others, 1979). Felsic
through mafic plutons, ranging in age from 34 to 37
m.y.; form the younger intrusive suite (Lanphere,
1966).

METHODS

Heavy-mineral-concentrate samples were collected
at 2,013 sites using a 14-in.-diameter gold pan.
Samples were taken from first- or second-order
drainages at an approximate density of one site per 4
sq mi. In areas of extensive glacier cover,
concentrates were collected from active medial or
lateral moraines. Glaciofluvial outwash was also
sampled from below the toe of many of the smaller
valley glaciers. At least five grab samples were
collected at each site along a 30-ft stretch of the
active stream channel or moraine, using a polyethylene
or aluminum scoop. Commonly 3-4 kg of composited
sediment were collected to yield the desired 30-60 g
of concentrate.

At the laboratory, the samples were air dried,
and the highly magnetic material (magnetite, ilmenite)
was removed with an electromagnet. Lightweight
material was separated by flotation in bromoform
(specific gravity 2.86), and the resulting heavy-
mineral fraction was then separated into nonmagnetic
and magnefic fractions using a Frantz Isodynamic
Separator® at settings of 0.6 ampere, 15° forward, and
15° side. The nommagnetic fraction was examined under
t?e miﬁrosc0pe to identify any ore and ore-related
minerals.

RESULTS
Chalcopyrite was observed in 26 percent of the

heavy-mineral concentrate samples. The mineral
appears to be hosted in at least three genetically

1The use of trade names in this report is for
descriptive purposes only and does not constitute
endorsement by the U.S. Geological Survey.

different occurrences: associated with mafic volcanic
rocks (type I), in quartz veins in flysch units (type
11), and stratabound with barite and sphalerite in the
Tertiary Yakataga and Poul Creek Formations (type
I1I1). The origin of numerous chalcopyrite- and
barite-bearing samples from Montague Island northeast
to Shepard Glacier is uncertain (type IV).

Type I Chalcopyrite

Much of the chalcopyrite within the Chugach
National Forest is derived from mafic volcanic rocks
(type I). These rocks form parts of ophiolite
sequences in both the Upper Cretaceous Valdez Group
and the lower Tertiary Orca Group (McGlasson, 1976;
Tysdal and others, 1977). On Knight Island these
volcanic units are recognized hosts for "Cyprus-type"
massive sulfide deposits.

Chalcopyrite derived from mafic volcanic rocks is
abundant in watersheds throughout the eastern half of
Knight Island, in nunataks within upper Schwan and
Woodworth Glaciers, and in the vicinity of Mount
0'Neel. 1In all of these localities of abundant
chalcopyrite, placer samples were also extremely
enriched in iron sulfides. Type I occurrences differ
from the other chalcopyrite occurrences (that is,
types II, III, and IV) by their lack of appreciable
arsenopyrite, sphalerite, galena, gold, and (or)
barite. On the basis of the absence of these metals,
an area bordering the northern edge of the
Resurrection Peninsula mafic volcanic complex was also
interpreted as most probably containing
volcanogenically derived chalcopyrite (type I) in a
proximal environment.

Additional mafic volcanic rocks are found at
Ragged Mountain, Glacier Island, Southern Resurrection
Peninsula, Elrington Island, Evans Island, Bainbridge

Island, and Chenega Island. Samples from drainages in
these locations are relatively barren in chalcopyrite,
possibly indicating a lack of mineralizing activity.
Tysdal and Case (1982) noted the presence of
disseminated chalcopyrite in or near shear zones in
mafic volcanic rocks on Glacier Island; however, these
may represent relatively 1imited occurrences as no
chalcopyrite was observed in our 10 concentrate
samples from the island.

A11 the known iron-copper occurrences on LaTouche
Island are clearly hosted in sedimentary rocks that
are stratigraphically directly below thick sequences
of mafic volcanic rocks. The Beatson-Bonanza Mine on
LaTouche Island, the second largest copper deposit
mined in Alaska (Moffit and Fellows, 1950), was
classified as a "Besshi-type" massive sulfide by
Sawkins (1976). Chalcopyrite was noted in
concentrates from most drainages on the island.
However, gold and arsenopyrite were found in a number
of the samples, clearly distinguishing the LaTouche
Island chalcopyrite occurrences from all of the other
previously mentioned type I occurrences.

In the Ellamar-Port Fidalgo region, concentrates
containing chalcopyrite were collected from watersheds
underlain by interbedded flysch and mafic volcanic
rocks. Although no gold was recovered from these
samples, Moffit and Fellows (1950) reported minor gold
from the mines in the Ellamar region. Placers
containing both gold and chalcopyrite were also
sampled along Sulphide Gulch, southeast of Port
Valdez, near interbedded flysch and greenstone. These
may represent localities hosting other "Besshi-type"
occurrences.
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Type II Chalcopyrite

Most of the other chalcopyrite occurrences in the
Chugach National Forest are derived from flysch units
(type I1). The chalcopyrite in concentrates is being
weathered from volcanic clasts within the sediments
and (or) from widespread epigenetic quartz fissure
veins emplaced along faults, fractures, and shear
zones. Optical examination and chemical analysis of
many of the quartz veins in the Chugach National
Forest show the common occurrence of arsenopyrite.
believe that most of the chalcopyrite of type II
occurrences was weathered from quartz veins on the
basis of the presence of arsenopyrite in 56 percent of
the 364 samples of chalcopyrite classified as type II.

From the Lowe River, south to Cordova Glacier,
and east to the headwaters of the Tasnuna River
system, chalcopyrite is associated with both galena
and arsenopyrite in concentrate samples. In the
Girdwood area (extending eastward to the
Harriman-College Fiord region) and to the southeast of
Miners Bay, chalcopyrite s found in association with
galena, sphalerite, and arsenopyrite. On the Kenai
Peninsula, a distinct belt of chalcopyrite-bearing
samples, often containing arsenopyrite, extends from
the Girdwood district southward along the length of
the peninsula. The presence of chalcopyrite and
arsenopyrite within medial moraine and glaciofluvial
outwash sediments flowing to the east from the Sargent
Icefield may reflect a continuation of chalcopyrite-
bearing veins below the ice. A number of smaller
belts of chalcopyrite- and arsenopyrite-bearing
samples occur in the southwestern Kenai Peninsula, to
the east, west, and south of Kenai Lake. Chalcopyrite
in concentrates is markedly absent from the
northwestern Kenai Peninsula, which includes the Hope-
Sunrise gold district.

We

Type III Chalcopyrite

Chalcopyrite derived from the Tertiary Yakataga
and Poul Creek Formations (type III) was found in a
number of samples collected from central Kayak
Island. Al11 concentrates from this island were
extremely enriched in barite and sphalerite. Shale
beds within these units may have some mineral resource
potential for bedded barite and (or) zinc-rich sulfide
occurrences (Nelson, Miller, and others, 1984).
Chalcopyrite, barite, and sphalerite in samples from
Kayak Island may have been weathered from organic
shale horizons. Plafker (1974), however, noted
intercalated basaltic fragmental rocks and minor
pillow basalts in the Poul Creek Formation, a possible
alternative source for the chalcopyrite.

Type IV Chalcopyrite

A series of clusters of samples containing
chalcopyrite of unknown origin (type IV) trend
northeast from the southern tip of Montague Island up
to the Shepard Glacier region. These samples are
associated with a prominent barite belt (Goldfarb and
others, 1985). No sphalerite, galena, scheelite, or
arsenopyrite are located in this region, which is
mainly underlain by Orca Group flysch. Mafic volcanic
rocks outcrop on the northeast side of Hinchinbrook
Island and around Shepard Glacier. These volcanic
rocks are noticeably depleted in barium and are
limited in areal extent, so they are not a likely
source for the chalcopyrite-barite concentrate
assemblage. Quartz veins carrying chalcopyrite have
been mapped in the Jeanie Cove area of Montague Island
(Marti Miller, 1983, oral commun.). Perhaps a belt of
chalcopyrite- and barite-bearing quartz veins is
located in this portion of Prince William Sound.

Alternatively, this area might be part of a flysch-
hosted distal massive sulfide environment.
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DISTRIBUTION OF CHALCOPYRITE OCCURRENCES--

{ Dashed where approximately located.
Number refers to type of chalcopyrite
occurrence: type I, associated with
mafic volcanic rocks; type II, derived
from flysch-hosted quartz veins; type

111, stratabound in the Tertiary Yakataga

and Poul Creek Formations; and type IV,
source uncertain
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